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Envisage Environmental Incorporated 

April 13, 1998 

Mr. Dal Bremer 
Hoover Company, Plant 1 
11 0 East Maple Street 
North Canton,Ohio 44720 

Dear Mr. Bremer: 

The following report is the result of the compliance emission evaluation performed at The 

Hoover Company, North Canton, Ohio. Testing was performed on March 30, 1998 on the 

exhaust stack of the 72 mmBTU/hr Boiler Exhaust (EPA Source B2-2). The mass emissions 

of particulate exiting into the atmosphere from the Boiler exhaust stack were measured to 

verify compliance with the applicable Federal and State operating limitations. 

The measurements are true and accurate to the degree specified in the pertinent sections of 

the Code of Federal Regulations, in force at the time of testing. 

I look forward to answering any questions you may have and assisting you in the future. 

Respectfully submitted, 

ENVISAGE ENVIRONMENTAL INC. 

~r.J(_ /~, 
Tyson E. Houchin --

Project Supervisor, Air Services 

P.O. Box 152 Richfield, Ohio 44286 Phone (440) 526-0990 Fax (440) 526-8555 
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INTRODUCTION 

Envisage Environmental Incorporated was contracted by The Hoover Company to conducted emission sampling 

at their facility in North Canton, Ohio. Sampling was performed on March 30, 1998 to measure the mass 

emissions of total particulate emission emitted into the atmosphere from the exhaust stack of the 72 mmBTU/hr 

Boiler (EPA Source 82-2). The objective of the test program was to verify the cyclone serving Source 82-2 was 

operating in compliance with the applicable Federal and State emission operating limitations for particulate 

emissions. Particulate emissions measurements were conducted in triplicate, with each of the test runs 

conducted over one (1) hour periods. 

The operational procedure for the 72 mmBTU/hr were coordinated and monitored by Hoover Company personnel. 

Mr. Dal Bremer,The Hoover Company facilitated and coordinated the testing program. The Envisage testing 

team was supervised by Mr. Tyson Houchin, and the sampling member consisted of Mr. Brad Hunt. The Canton 

City Health Department was present to witness the sampling event and was represented by Mr. Rick Miller. 
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5 
SAMPLING AND ANALYTICAL PROCEDURES 

The sample collection and analysis techniques utilized for this test program were performed in accordance with 

the following USEPA Reference test methods: 

USEPA Method 1 

USEPA Method 2 

USEPA Method 3 

USEPA Method 4 

US EPA Method 5 

METHOD 1 • Velocity Traverses 

Sample and Velocity Traverses for Stationary Sources. 

Determination of Stack Gas Velocity and Volumetric Flow Rate. 

Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular 

Weight. 

Determination of Moisture Content in Stack Gases. 

Determination of Particulate Emissions from Stationary Sources. 

The sampling location at the exhaust of the boiler is a rectangle and has dimensions of 60 inches wide by 36 

inches long. Four sample test ports are located on the same plane. The sample ports have an upstream distance 

from the sample test ports of 10 feet (2. 7 equivalent diameters to the nearest disturbance), and a downstream 

distance from the sample test ports of 15 feet (4.0 equivalent diameters to disturbance). A total of twenty four 

(24) sample traverse points were used, six (6) per sample port. 

METHOD 2. Velocity Measurement 

A five (5) foot "S" type pilot tube conforming to the geometric specifications outlined in Method 2, coupled with a 

Type K thermocouple were used for measuring the flue gas velocity and temperature. The differential pressures 

and temperatures were measured by traversing across the gas stream through the sample ports. 

METHOD 3 • Oxygen, Carbon Dioxide 

Sampling for the determination of dry gas molecular weight was performed utilizing USEPA Method 3 procedures. 

Integrated samples were extracted from the gas stream during each sample run. The sampling system consists 

of a stainless steel probe, followed by a Teflon sample line attached to a polyethylene squeeze pump. The 

squeeze pump was coupled with a leak free Tedlar bag. The concentration of oxygen and carbon dioxide in the 

sample was determined by using a Baccrach "Fyrite" Gas Analyzer. "Fyrite" analysis provides for the selective 

absorption of oxygen in chromous chloride and carbon dioxide in potassium hydroxide solutions. The difference 

in gas volume before and after the absorption represents the amount of constituent gas in the Sample. Each 

sample was analyzed three (3) times, and the average of the readings for each run were used in calculating the 

emission rate. 

METHOD 4 ·Moisture 

The moisture content of the gas stream was determined by USEPA Method 4, impinger procedure. The impinger 

procedure consists of an integrated gas stream sample which is drawn through a series of chilled impingers filled 
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6 
with deionized distilled water and tarred dry silica gel, by means of calibrated dry gas meter. The net weight of 

liquid and water absorbed by the silica gel were recorded for the calculation of water content per sample volume. 

METHOD 5 ·Particulate Emissions 

The particulate emissions exiting the exhaust stack were measured by following the procedures outlined in 

USEPA Method 5. The sampling train consist of a stainless steel nozzle connected to a heated Pyrex liner. The 

liner was connected to a filter housing loaded with a glass fiber filter. The exit of the filter housing is attached to a 

series of impingers (Method 4) which contained; 1 OOml of deionized distilled water in the first two, followed by an 

empty, and the final impinger containing the 200 grams of dry silica gel. 

Samples were taken from the gas stream isokinetically through the nozzle and sample train. The probe was 

heated and maintained at a temperature of 248° F.± 25. The housing which contains the filter, was maintained at 

a temperature of 248°F ± 25. Exit gas temperature of the impingers was maintained below 68°F. with an ice 

bath. At the conclusion of each test run the sample train was allowed to cool and a leak check of the train and 

pilot tube was performed. After the leak check the filter was removed and both ends capped and placed in the 

appropriate test run case. The probe and nozzle cleaning was performed in the field using a nylon bristled brush 

and a carrier liquid of acetone. The field cleaning of the sampling probe and nozzle follows this procedure; At 

the conclusion of the test run the nozzle is removed, the inside surface is rinsed, brushed, and rinsed until visually 

clean of particulate matter. The rinse is collected in a glass sample bottle and capped with a teflon lined lid. The 

sample probe is rinsed into the same container by tilting the probe assembly and rotating so that the rinse liquid 

empties into the collection bottle. The nylon bristled brush is then introduced into the liner. By using a forward 

and rotating action the liner is brushed clean with copious amounts of acetone. Visual inspection is then made 

and the process repeated until the rinse liquid is visually clean. A final rinse is then rotated down the inclined 

probe liner. The cleaning brushes are then rinsed and the sample bottle capped and secured in the appropriate 

test run container. 

The rinse samples including the filter are taken and analyzed in the laboratory. The filter samples were oven dried 

at 220 degrees Fahrenheit for two hours and dried in a desiccator for twenty-four hours after which they were 

weighed every six hours until a constant weight was obtained. The impinger liquid is measured volumetrically 

and transferred to a tarred beaker. The liquid is evaporated off and any residue is desiccated as described 

above. The silica gel is weighed to determine the amount of water collected. The acetone rinse from the 

probe/nozzle and filter housing was evaporated off and desiccated as described above. The acetone and water 

blanks were dried along with the probe wash and impinger catch and incorporated into the results. The weights of 

each fraction were recorded to the nearest 0.1 mg. 
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GENERAL 

All analytical procedures were performed in accordance with the methods specified in the Code of Federal 

Regulations, Title 40, Part 60, Volume 43. 

Example calculations to determine the emission rates can be found in the example calculation section of this 
report. 
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TEST RESULTS SUMMARY 

The Hoover Company 

North Canton, Ohio 

72 mmBTU/hr Boiler Exhaust 

Particulate Emission Evaluation 

DATE: March 30, 1998 

PARAMETER 
Run 1 

Total Particulate Emissions 

Pounds/mmBTU (F Factor COAL) 0.1644 
Pounds/hour 14.42 
Grains/dscf 0.0665 

System Flow Rates 

Ft/Sec 64.55 
ACFM 58,093 
DSCFM 25,287 

Moisture Content 

Volume percent 6.74 

Sample Location Temperature 

Degrees Fahrenheit 635 

Run 2 

0.2059 
18.40 

0.0842 

64.30 
57,874 
25,493 

5.29 

639 

9 

Run 3 

0.1628 
14.32 

0.0664 

65.18 
58,662 
25,162 

7.56 

641 
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TEST RESULTS 

The Hoover Company 

72 mmBTU/hr Boiler Exhaust 

Particulate Emission Evaluation 

DATE: March 30, 1998 Symbol Units Run 1 Run 2 Run 3 

Time of Day 10:05 12:05 14:03 
11 :13 13:11 15:07 

1 Gas Volume-dry,std. Vmstd cu. ft. 36.03 34.56 35.25 

2 Condensate Vapor Vol. Vwstd cu. ft. 2.60 1.93 2.88 

3 Gas Stream Moisture Bws vol.dec 0.0674 0.0529 0.0756 

4 Moi.WHiue gas (dry) Msd lb/lb mo. 29.96 29.96 29.96 

5 Mol. WHiue gas (wet) Ms lb/lb mo. 29.15 29.33 29.06 

6 Flue Gas Velocity Vs ft/sec 64.55 64.30 65.18 

7 Flue Gas Volume-Actual Os ACFM 58,093 57,874 58,662 

8 Flue Gas Volume-Std. Os !Stdl DSCFM 25,287 25,493 25,162 

9 Concentrations Cs 

Probe gr/dscf O.D146 0.0150 0.0195 
Filter gr/dscf 0.0519 0.0693 0.0469 
lmpingers gr/dscf 0.0007 0.0011 0.0018 

Total Particulate • gr/dscf 0.0665 0.0842 0.0664 

10 Emission Rate E 

Probe lb/hr 3.17 3.27 4.20 
Filter lb/hr 11.26 15.13 10.12 
lmpingers lb/hr 0.15 0.24 0.40 

Total Particulate • lb/hr 14.42 18.40 14.32 

11 lsokinetic Rate % 102.4 97.4 100.7 

• • Totals DO NOT include impinger weights 
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Test Date: Marchr 1998 
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SAMPLE POINT LOCATIONS 

Facility: The Hoover Company 
Location: 72 mmBTU/hr Boiler Exhaust 

Source No: 82-2 

inches 

D 0 
4.5 

0 

13.5 D 0 0 

22.5 D 0 0 

31.5 D 0 0 

R 5 

Point# Distance From Inside Wall 

1 5.0 inches 

2 15.0 inches 

3 25.0 inches 

4 35.0 inches 

5 45.0 inches 

6 55.0 inches 

width 

0 

0 0 

0 0 

0 0 

4 3 

Width 
Length 
Area 

0 

0 

0 

0 

? 

0 

0 

0 

0 

1 

60 inches 
36 inches 

15.00 square feet 

ooo 

10.0 
feet 

upstream 

Sam[lle Site 

15.0 
feet 

downstream 

Stack Description: Rectangle 

10.0 
15.0 

15.00 
4 

3.8 
2.7 
4.0 
24 

Feet, Upstream Disturbance Distance 
Feet, Downstream Disturbance Distance 

Square Feel, Cross Section Area 
Number of Traverses 

Feet, Equivalent Diameter 
Eq1.1ivalent Upstream Diameters 
Equivalent Downstream Diameters 
Total Number of Sampling Points 
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Phone (440) 526-0990 





SAMPLING TRAIN 
DIAGRAM 
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Envisage 
Environmental 
Incorporated 
P.O. Box 152 Richfield, Ohio 44286 
Phone (440) 526-0990 





Method 5 Sampling Train 

T'Couple ~ 
Pilot c= 

Hozzl e a::::::]) 

Thermometer 

~~~~~~~l~le~a~le~t~I~Pr~o~be~~~~~ 
plus 

Pilot 
Manometer 

m1nus T'Couple 

Orifice Thermometers 
lvleter 

Orilice ..._·_· ··-···-· -..~ 
Manometer 

0 

Dry Gas 
Meter 

Thermometer 

... :· 

I mpingers In Ice Bath · 

Air-Tight 
Pump 

Main 
Valve 

1\) 
1\) 





LABORATORY SECTION 
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Envisage 
Environmental 
Incorporated 
P.O. Box i 52 Richfield, Ohio 44286 
Phone (440) 526-0990 
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LABORATORY SUMMARY SHEET 

The Hoover Company 

72 mmBTU/hr Boiler Exhaust 

Particulate Emission Evaluation 

DATE: March 30, 1998 Symbol Units Run 1 Run 2 Run 3 

1 Sampling Time t minutes 60.0 60.0 60.0 

2 Barometric Pressure Pb ·in. Hg 29.91 29.91 29.91 

3 Static Pressure Pg in. H20 -13.00 -13.00 -13.00 

Stack Pressure Ps in. Hg 28.95 28.95 28.95 

4 Gas Meter Volume Vm cu. ft. 40.51 39.46 40.03 

5 Stack Area A sq. ft. 15.00 15.00 15.00 

6 Nozzle Diameter On dec. in. 0.25 0.25 0.25 

7 "Y" Factor 0.980 0.980 0.980 

8 Meter Temperature degrees F 135.2 144.4 141.2 

Tm degrees R 595.2 604.4 601.2 

9 Stack Temperature degrees F 634.8 638.6 641.3 

Ts degrees R 1094.8 1098.6 1101.3 

10 Velocity Head (SORT) "P in. H20 0.780 0.778 0.784 

11 Orifice Pressure "H in. H20 1.20 1.15 1.21 

12 Carbon dioxide C02 % 10.0 10.0 10.0 

13 Oxygen 02 % 9.0 9.0 9.0 
14 Carbon monoxide co % 0.0 0.0 0.0 

15 Nitrogen N2 % 81.0 81.0 81.0 

16 Pitot Coefficient Cp 0.85 0.85 0.85 

17 Water Collected VIc ml 55.3 41.0 61.2 

18 Sample Weight: Mn 

Probe g 0.0341 0.0335 0.0445 
Filter g 0.1213 0.1551 0.1072 

lmpingers g 0.0016 0.0025 0.0042 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Richfield, Ohio 44286 
Phone (440) 526~0990 





Sample Date 

Client Name 

Facility Name 

Location 

Fuel Type 

Run# Ambient 

co, 
o, 

co 

Run# I 

co, 

o, 
co 

Run# 7 

co, 

o, 
co 

Run# :? 

co, 
o, 

co 

# 59B- Data Forms:\mtd-3.!ab 10/26194 

-./ 

Analysis 1 

Actual 
Reading Net 

0 0 

-;'~. q -rv? 
-zr,'1 0 

Analysis 1 

Actual 
Reading Net 

(0 0 (0.0 

/9-D q,o 
f1.o 0 

Analysis 1 

Actual 
Reading Net 

I tJ. o I tJ o 

/1.0 c;.o 
I !f. o 0 

Analysis 1 

Actual 
Reading Net 

/6.0 /0.0 

t(lo '?.o 

! Q. o 0 

Sampler 

Analysis 

Analyzer Leak Check 

USEPA Reference Method 3 

Analysis 2 Analysis 3 Results 

Actual Actual 
Reading Net Reading Net Net Average 

cJ D 0 0 <f) 

G-1:> c:; CJ>7 'Zb.'i 'OlCi "U\.9 

zo.'i C) Z0.'7 0 0 

Analysis 2 Analysis 3 Results 

Actual Actual 
Reading Net Reading Net Net Average 

/0,1) (0 0 (D.O (0.0 (0. d 

19.0 9.o /'t.o f,o ;?.o 
6.o 0 /10 0 0 

Analysis 2 Analysis 3 Results 

Actual Actual 
Reading Net Reading Net Net Average 

lo,o /0.0 /tUJ 10.0 /0.0 

(q_ D q_o Flo t?.o 9.o 
;9, c) (! /flo 0 0 

Analysis 2 Analysis 3 Results 

Actual Actual 
Reading Net Reading Net Net Average 

I c.o (0 0 /6.0 (O. c IO.o 

19. D 9.cJ N.o Cf.o 9.o 
19.o 0 I'?. o 0 0 

'"'~5 
75~ 

"Iii 

7if 





Sample Date 

Client Name 

Facility Name 

Location 

Run# 

Case# 

Moisture Collected 

lmpinger #'s 

Silica Gel 

lmpinger # 

Particulate 

Probe Wash 

Fiiter # 

lmpingers 

F ~o. uata rofll'l$;\ITJ:a·o. 

Final vol 
- Initial vol 

Net vol 

Final wt 
- Initial wt 

Net wt 

Beaker# 
volume, ml 

Final wt 
- Initial wt 

Net wt 

Final wt 
- Initial wt 

Net wt 

Beaker# 

Final wt 
- Initial wt 

Net wt 

USEPA Reference Method 5 

I 2 
;Zo:J 3oZ. 

I -!:, i -"-

'Z(O ~ \ 23o- \ 
zoo V'- \ 2oo - \ 

J/o ~ 1 3.o -\ 

.; -I 
'2/s-, ~ q 7-1/.0 "1 
2-o t> . o "'' ?.OD. o ") 

/5',)'] ;;.o '7 

#.;21G #Jll 
2&0 -zoo 

I t:J \. 'l>q 2-1 \o4.aq6L\ 
t 0 l. 8.51 '1. I 0:\-0 (,:Y-{ 

'0)41 v033 ~ 

# ;.;t/-if # ?01-& 

\t4 7 3 \ 1,;- 11-tl) 
,,~') \l~ \ ,~<;4 4-

,,!213 tl ))! 

# qo::L # L,OJ 

l c,c;-. 3 65 d.. l{,f&. S'l)'d:, 

I (,5. ?;t_,!>t:. I eo8.S55'8 
• 0 o I 6 ,ooz.s-

Tare Weights 

Sample Turnaround 

Final Weights 

3 Field Blanks 

~c( 4th case 

1--s. 

2</} - t 
-z_ao - \ 

1/5'- l 

~I 

21&.2 I 
-zoo. o '? 

k.Z '7 

# ;);)() # 

44,W'.ll. 
~ 14- J.ll...\1 

,o44'5" 

# il&-!:r # 

'·'-17)0 
,.3pg 

,~07L 

# 4o5 # 

I ~(j.C\L+o'1 
l&'t' ~}&3 

rOCJ4-'2-





COAL ANALYSIS 
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Envisage 
Environmental 
Incorporated 
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COAL ANALYSIS SUMMARY 

The Hoover Company 

North Canton, Ohio 

72 mmBTU/hr Boiler Exhaust 

Particulate Emission Evaluation 

ULTIMATE DATA 

% H As Rec'd 
Dry 

% c As Rec'd 
Dry 

% s As Rec'd 
Dry 

%N As Rec'd 
Dry 

% 0 As Rec'd 
Dry 

% Ash As Rec'd 
Dry 

PROXIMATE DATA 

BTU/LB As Rec'd 
BTU/LB Dry 

MOISTURE % 

F FACTOR 

RUN 1 RUN 2 

3.72 3.70 
4.31 4.26 

65.13 64.92 
75.50 74.77 

0.78 0.79 
0.91 0.91 

1 .31 1 .15 
1.52 1.33 

5.93 6.48 
6.88 7.46 

9.39 9.78 
10.88 11.27 

11,280 11,333 
13,077 13,054 

13.74 13.18 

9847.1 9742.4 

28 

RUN 3 

3.88 
4.47 

66.32 
76.38 

0.75 
0.86 

1.21 
1.39 

6.45 
7.43 

8.22 
9.47 

11,591 
13,349 

13.17 

9768.5 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Richfield, Ohio 44286 
Phone (440) 526~0990 





HOOVER_ ~.Q • - ........ _.....,._. 1 ~.,..~n 
141001 

PAGE 01 

C:(ltl'lilliM[-=tFI(::IA~L T .. ,..IP ·o;~-;t~-:~·~F2,ax!:-!!!:N~o~_e_._ ... _·_7:_~_1_,.~ ... ~"·;.,..~~.-;:..,:~=-·~:·=~=-!!:·~n=r,..-::-~,.:---,29 / J :.._ 
soNce ,.,.A,. "'II M• I'; ~ 

Till./, : K. If/{)'#, (l;""SJ~W[ Co. ~Ng,:~ ~ 
April a·, l.99S Phone# Phone# ~6)~4~~; 

Fax •q 4c C:,'Z,(.:, !> ~? Fax • : (<16) 22<-zac 
THE HOOVER COMPANY'w-------------~==:;~==~~~w=~--L-------------------~ 
~0~ E. Maple Stree ~ r;:=:>. f2 n ~n ~ ~ 
North Canton, OH 4 u=~~U ~ u= 

!Cine!. of sample 
reported. to us Coal 

Sample taken •t: 

Sample taken by Submitted. 

APR - 9 1998 

Date sampled. March 30, ~998 

Dace received :April l, 1998 

Sample identification by 
THE HOOVER COMPANY 

IDEN'l': EPA :Run h 

P.O. NO: I-9559 

Analysia. Report No. 88·46380-A 

PR9XrMATE ANAAYSTS ULTTXATB AN!LYSTS 
As Receives Dry Basis . Aa Rec;eiyed D;-y Basi a 

"' Moisture 13.74 = "' 
Moisture 

% Ash 9.39 10. es· % Carbon 
% Volatile 26.65 30.89 '% Hydrogen 

"' Fixed Cll%bon 50.2;! 58.23 % Nitrogen 
100.00 100 .oo % Sulfur 

'I; Ash 
Btu/lb 11280 13077 .. oxygen ( c!..:l.:f :1!) 

"' 
sulfur 0.78 o.n 
~ Btu 14573 

~USION TEMP2RATgRB Of ASH, (2ll 

Init:ial Deformation (IT) 
so'ftening cs'l'J 

Ha:rlsphadi:al (!IT) 
. ~lu.i.cl crT) 

FRXB SWB~LING TNDBX = 2.0 

2540 
:.ns 
2675 
2700+ 

O;cidizinq 

xxxx 
xxxx 
XXX:<. 
XXX>< 

lieta!='ectrulfy SI.IQmltted, 

. · iaut t.aboratory 

13.74 JC<XX:< 
65.13 75.50 

3 "72 4.31 
1.31 1.52 
0. 7S 0.91 
9.39 10.88 
5. ~~ 6.88 

100.00 100.00 

. /:COMM~aNB:F.INGC9. 

QV£R 410 llRANCH LABOAATOAIBS S'f'RATeaiCALLT l.C)CATQD IN PRINQJPAL COAL MrHIHQ AR TIDSWAT.ER Al'iO GREAT l.AKI;S PORTS. AMID RlVER LOADtNQ FACIUTI£ 
OS . 
1t· 'W.otiArm .. rt.Qd For 'rbul' Proteotlan TlRMS .AND COHDmONS ON REVERSE 





HOOVER CO . i4J 0 0 2 
04/09/98 THU 07:45 FAX 330 497 5066 vt~ v~AUI UH PAGE B2 

~--------~"·~'------~~--------~----~----------~----
COMMERCIAL TE;STING & ENGINEERING CO. 
GIDIIEAAl OFFlC!!S: 191 g SOUTM r«GHL.ANC AVE., SUITE 21~ I..CMaARD, IU.INOIS 60148 • TCl.: 630-~00 f'AX: 630-953Ja308 

Member of the SGS Qll;)Up (Socl&tt G4n0f11.1e cl• &I~) 

April e, 1398 

PI.EA.SE ADDRESs AU. CORRESPONOENCE 7 
~7\l E. CENTEP. S 

CONNEAUT. ClH 4-oc: 

THE HOOV"Ell. COMPANY 
~01 E. Maple seraet 
North canton, OK 44720 

Kind of Salll.ple 
reported to us Coal 

Sample taken at: 
...... ___ 

Sample identifiea~io~ by 
THE !lOOVl!:R COMPANY' 

IDSN'I': EPA Run #2 

SU!pla taken l:>y Submit:t:ed 

llat:a •amp lad March 30. 199B 
P.O. NO: I-9559 

Pate received April l. 1998 

Analysis Report No.. 88-45380-B 

PROXZMAT% ANALYSIS ULTIMATB ANALYSXS 

TEL: (218) 22.;-z2:: 
FAX: (216) 224·21K 

AS ~eceived nry aasis As aaoeived n~y Basis 

.. Moisture 13.18 
% Ash 9.78 .. Volatile 26.51 

% :rixad Carbon SQ,S~ 
100.00 

B!:u/lb 11333 
1\ Sulfur 0.79 

MAll'. Btu 

Xnitia2 Deformation CXTl 
Softanin!l (ST) 

Helltisphiorical (I!T) 
i'luid (FT) 

I'Rl!:B SWELLJ:li"G :UIDEX = 2 . 5 

= 
ll..27 
30.53 
58.20 

100.00 

13054 
0.91 

14712 

Reduc:ing 

2470 
2555 
2615 
2570 

.. Mai11tura 
% C:a:bon 

% liyci:cgen 

"' Nitro!lan 
% Sulfur 

% ASh .. Oxygen (diU) 

Oxidizing 

xxxx 

= xxxx 
XXX>< 

l3.lB 
S4. 92 
3.70 
1.15 
0.79 
9.78 
6.48 

100.00 

XXX.'<.."< 
7'1. 7 7 
4.26 
1. 33 
0 . .91 

11.27 
7.46 

100.00 

OVQFI .SO BR4N'CH LABDRATCRJES $TAATEGJC;:AU'f LOCAT'I!O 'N PAJNCIPAt. COAL MINII'ItG . , TIDEWATER AND GREAT LAKES PORTS, AN= FUVE~ L.ClAOING FACil!TIE 
~ . 

TERI!I AIID CCNDmCNS ON REVERSE 





04/09/98 THU 07:46 FAX 330_4~7_§066 HOOVER CO. 
Vlt:. L.UNNt:.AUI UH 

141003 
PAGE El3 

COMMERCIAL TESTING a ENGINEERING CO. 31 
QENERJU. Ofi'~ICES: ~819 90LJT1ol 1-fTGHLANO AVS., SUrrE 21Q-B, LOMBP-RO.IUlNOIS 801.48 • Tef.; 630-963-~ FAX; IS3Q.~ 

$1NCE 1P08"tt 
Momber o1 the SGS ~ (Sclcl41t' CMn8nl;le de 9utVeillanc:•) 

April s, ~.998 

THE HOO~ COMPANY 
101 E. Maple Sfreet 
North Canton,' OH 44720 

Kind of aample 
repo,ted to us Coal 

Salllple taken at 

Sample eaken loy SuJ:mdtted 

Dace aampl.,cl Ma.roh 30, 1998 

tlate receivacl April 1, 1998 

PLEASE AOOREss ·ALL COAAES~OHDENCE T 
29na E. CENTE:c:! ~ 

CONNEAUT, OH 44C 
TEL: (216} 224·22 
Fl<l.: (2161>2•-za 

Sample identification by 
THE HOOVER COMPANY 

IDENT: EPA Run #3 

P.O. NO: !-9559 

Analysis Report No. 88-46380-C 

PROXIMATE AN~LYSIS UL;~MATE AN~YSIS 

As R.ece·i Yad O;y Basis 

'11 Moisture 
'11 Aah 

'11 volatile 
" lrixed Carbon 

Btu/ll:> 
IIi Sulfur 
MAP B't:.u 

13.~7 

8.22 
27.42 
i!J..19 

100.00 

11591 
0.75 

Initial nefo:mation (~Tl 
SOf·Cen:lng ( ST) 

He~ispherical (HT) 
J'luid (PTl 

J'REB SWELLING ~NDEX ~ 2.5 

= 9.47 
31.58 
58.95 

100.00 

13349 
0.86' 

14745 

Reducing 

24SO 
2S6'0 
2625 
2700+ 

"' Moisture 
'I; Carbon 

IIi Hy~O!jllin 
% Nitrogen 

% S1.llfur 
% Ash 

"' oxygen(diff) 

Oasi.di:ing 

=x 
xxxx 

= = 

As Reee:Lved prv Basis 

13.17 xxxxx 
66.32 76,38 
3. 88 4.47 
~.21 l- 39 
0.75 0.86 

e.a2 ~.47 

6,4ii, 7. 43 
100.00 100_00 

A"-pectTUIIY submitt&d, 

COMMeA 7~Nf.EP.INGCO. 

llut L.abofatory 

OYSR 40 8AANCH LA80RATORII!S STAAT!iGICAI.LY Lor;:ATE!D iN PAfNCIPAL COAL MlNIHG'AR TIO&W,A.TCR AJ\10 GREAT lAKES PQFITS, AND RIVEf' LOADING FAC:lt.IT11 , .. 
, ~l'W:=t•rm."Jtk#.rd For Your F'rotl!ction TeRMS AND CliNOlTIOfj$ ON REVERS£ 





FIELD DATA SHEETS 
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Envisage 
Environmental 
Incorporated 
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Field Data Cover Sheet 

Client: J-L. , ,- (. v>O~<Y' '{ /nate: 3)3,) t?ft /Page / of £/ 
No. W:r · 11 s-q s-;.o J fil-,13)/ ~ Analysis 

iSemnl;no T. -rz ~(;}!t~ ~.L. ID: 61/?... 
(!_7' 
'"""-' 

AmbientTe: Ire:_ /) () 0 [Static -l?o ·1/,a lc02 02 co 
R· 2'1. q / IB· ID: 

~I 4)/ 9 /D D 
• T Pnoth• [Probe ID: 

Pitot Coefficient: . f1'5 ~ of Pi tot c9 ' q /0 0 
BoxiD: lr1 A · B 

Meter" Ha f.?-~.; Y Factor: . qg.o 3 J 

17/ / q /0 0 
!nate_ of Last Meter L [10f?':i( Train ID: N/ 

Iple_ID's [''~i '""" I Sook :l lmping", IM"";:, M'"'i .1 :Lalli 

Smile the hard parts over :-) n. Cord #'s O>o/ lo•-• ,. Gs-o 
~-,. '" , __ ,_ ,, . 

. <S"o . 1& 515-D /... '1& ,q & lr i 1 f'h 7- " ....... , 
(P ,Sl<.; :~ 'H [K/-'9(,_ ,, • c.S'O 

7:?. # : !yaw Anglo Dogroe lEE I T earn Leader Av~"' ·'-SO 

'" 
1,5 I .) [EEITeam' --;Tif, !5;1 

21' 2;/ [EPA U?,k fJ/J It,,-

3£ 13 It locations 
Sample Location Sketch A ~ /~/ 

4 /0 !() ) \-<> .k/1 ;< / 4 ,.. B '::t \><~ ...,...· r 

ts£ 5 .,.- I{ I' $ ~.-""'.~ n (.t 0 ;I "5!., .. 1 ~ 65 -zs I' -=--='-'~ 

t/ 16 fo lO of Ports: 'o 

l7 3 7 .lo ;,{ 
,10 

"" -;/"' 0 .. [Port Inside D __ ...-------------r-~-

s5 'f( 
11 

~· 
. .. 

8 ((; 

9 ({/ 9 (_p {{ 
12 

10 ) 10 (p 

~~ 5 11 /0 

12 u 12 Ce 

IAver,<>e: &. &3 

U:\SECT-! \FOR..'vf\M5DAT ASH.XLS ENVISAGE ENVIRONMENTAL, INC. 



I 

I 

I 

I 

I 

I 



Facility Name: DATE: 3/50/ 1~ Run# ( Case#: .3" '2- Page 2.- of <( 
Start Time: End Time: /j: 13 

Velocity Velocity 

Sample Head Head Orifice Meter Meter Pump Filter 
Time Gas Meter Pressure Pressure Pressure Stack Temp In Temp Out Vacuum Holder Probe Impinger 

Point# (Min.) Volume (Ft3) AP ("1120) Sqrt. A P ("1120) Temp (F) (F) (F) ("Hg) Temp (F) Temp (F) Temp (F) 

Total Average Average Average Average 

I LfOS 1 • fl?o f, -z.o L<51. "151 r:t5.rr 1 
I Sample Train Leak Check PRE ' '() CFM@ 1. "Hg Pitot Leak Check PRE (A) n @ 1/,1 "H20 (B) o @(_,, "H20 I 
'Sample Tram Leak Check Post "Hg P1tot Leak Check POST (A) 0 7l ', 'L"H20 (B) 0 ~ ' 
U:\SECT-1\FORM\MSDATASH.XLS ENVIRONMENTAL, INC. 





Facility Name: /./.,_ , r (i DATE: 3/so q'i( Run# 'L Case#: 2 o5 Location: Jz. ,....ot~/u go:/-tr E..;~ Page 3 of ·~ J 
Start Time: I 2 :o "{' 

I 

End Time: j'!, : // 
V l 't (ll (/) t-i (ll tTl 

H::• Y Velocity ~· ~ ~ ~· ~ 
Sample Head Orifice Meter Meter Pump Filter ~ S ~ 
Time Gas Meter Pressure Pressure Pressure Stack Temp In Temp Out Vacuum Holder Probe lmpinger " :g' ~ 

" ~ 

Point# (Min.) Volume ,(Ft3
) 'P ("1!20) Sqrt. 'P ("1120) Temp (F) (F) (F) ("Hg) Temp (F) Temp (F) Temp (F) ~·-, 

~---~;~;~c=:J~""5 5--t--':+Y7:;;::-'.,)""01-+--'-': ~'-u_~_,_:(,-+-_._: ~"""lo"";J""r 1---"'~-'-.~=;~"":-l-r'-'~-~-j./""' ~~-+--~-T""'~""c1H--t-'-i~-==~'-'-· ~:-~-~:L·.:,.:·.~"---'1--"r""~t,-; ~ ~'-+-~--=;=--,~""'~'--~-.--= L~~Sk;--1 :~.·-". ·~, ~ 
520/IO .'?!.</?- '7'1 .l.t/1) 6(2 !.!'3<::; Is<? /3! ~-/.b 'Z<(L, 24-",;-- L<'X' '\ ~· 
6 251l2.5 SZ-<13 1//c> .or'6 q6 ((?,c( 1$'"'::1 I-s i 4-o 2</~ 2•!4. &&" ?'--- ~ 

117 30/l5 r-37/./'1 .5ifJ . ?</'{ 't./D [;{~ /-'>() n,, L,() ".•[l, 'L'{s (,t.( 1 ''-~ 
2/8 35/17.5 -;--'.:;---.\?'6 ,u1- .'?/q /.'- LdZ. 1.5'11: 1"5'- ~ o 1<7/ 7.-,-.-, /,</ \· ·)· ~~ 
3/9 40/20 51-.qr , il'? irMa f.?.-- 0.~11 iu I 13z._ r ,o 't£5 J.-<./0 &'/ 

160/30 iJI/,;~ ,uS:, .tou f.& l.t<l' Jtf• !S.C. 1,0 -;_l/u -zs1 r.A 
2 32.5 
3 35 
4 37,5 
5 40 
6 42.5 

1 45 
l 47.5 

50 
1 52.5 
1 55 

to l 57.5 

60 
Total Average Average Average Average 

I .3'7-f I f.IS /;'!;fst I i'fl{,qif I 
Sample Train Leak Check PRE D CFM@ /5 "Hg Pilot Leak Check PRE (A) iJ @ t;.<./'H20 (B) n @ L ,,f'H20 
Sample Tram Leak .Check Post . tf\- CFM@. "Hg Ptlol Leak Check POST (A) o @. , "H20 (B) o 

UISECT·IIFORM\Mji)ATASIIXLS ENVISAGE ENVIRONMENTAL, INC. 

w 
01 





Facility Name: !L dv' 1:, ,_,£),(,.. '1 DATE: 3/.ftJhi' Run# 8 Case#: 3ocf Location: IZ "'~&1[) /;..r f;6 ,kl 11:J.. Page Yof Y 

Start Time: IJ/;6 3 ' End Time: I s-o 7-
F::.;_:_r'---+'~"'----..::V-:-l--:--.ty-t=...:..:.:;::.:.:,.--'-':::...r-'---+----.---,----,---.,---.,----, rn Cll .., "' ti1 

' 

Sample 
Time 

Point# (Min.) 
I 0 
2 5/2.5 
3 10/5 
4 1517.5 

5 20/10 
6 25/12.5 

1/7 30/15 
2/8 35/17.5 
3/9 40/20 
4/10 45/22.5 
5/11 50/25 
6/12 55127.5 

I 60/30 
2 32.5 
3 35 
4 37.5 
5 40 
6 42.5 

1 45 
2.. 47.5 
., 50 

~ 1 52.5 
~ I 55 
(9 1 57.5 

60 

Gas Meter 
Volume (Ft') 

&7-.1 / 
'(l'j.o1-

M7/ 
'J..Of 

.3.5,.. 
i(~. '2,/ 
Cf~/:1JI 
iff:il 

j{J() ,5/y 

ill 7./t 

r · . -z.-r 

11 . IV 
Total 

H:a:ct ~:~~city Orifice Meter Meter Pump Filter ~-1 ~ ~- ~ g ;:,. g 
Pressure Pressure Pressure Stack Temp In Temp Out Vacuum Holder Probe lmpinger " ~ ~ .. .., 
'P ("1!20) Sqrt. 'P ("1120) Temp (F) (F) (F) ("Hg) Temp (F) Temp (F) Temp (F) f..._ 

.In- ,l\1"1 l·:;f u"'-1\ Jil< /~K ·.;,<l :lt!L -z.q.-;- c.':<' ~-

~~1- .~!j ;.~~ ~~ ~~ ~~fl. ;.~ ~'iz ~~:~ c~;: ~ \ 
u'f -'rroo /.1.5 itt/D /5f' /'5t/ :7.o Jt/'1 .2!// && ~"'\ \\' 

: ~; : :;;.. /i.~~ ~;; ~~ ~ {:f c~-~ ~~~ ;~ {~~ A ~ 
&o .::f-7' /P' 1..<1'· !'!if 1<::'5 if.D 2.-;-/ '7t;9 u/,- ! .::-. ~ 
, 5lf · 'f'Y"k .ro !0'11/ Is/ l>'S ·:;.n 2'5</ -zs-s: l .. d \ · \ 1., ~ 
,v-z, -144 .&"> losCf I<:§' Is<; -s v ·Z5'3 JSLf u. 0 · ; 

U L( jLP_ · "Z't /.dO 151J I5 t . i.o 2'5lf "'Z-5( ldt NOTES: 
I~ ?...<; 3~ IL-lfJI /'lZ 1-<;c., -<:...o 2.a;<::. 2sz.. U.0 

,.:.:A:.::vc';;:ra~~·e .,.:-:A:.::vei"ra'!'ge;:-,.:..:A.;-:vcT.ra~g<e;:,..., Average 
tg.t/·1 1:1..1 i.l'f/.~S I 1'1/:z .. '!J I 

Sample Train Leak Check PRE • D CFM 0 1~ "Hg Pitot Leak Check PRE (A) D @J[t!J "H20 (B) !J @J'1J"H20 I 
Sample Tram Leak Check Post CFM 11 ' "Hg Pttot Leak Check POST (A) " Q, · ' ' 
U:\SECT·l\FORM\M 5DA TASI !. XLS ENVISAGE ENVIRONMENTAL, INC. 

w 
Q) 





CALIBRATION SECTION 

37 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Richfield, Ohio 44286 
Phone (440) 526-0990 





EMTIC GUIDELINE DOCUMENT GD-026 
Alternative Method 5 Post Test Calibration 

Company: The Hoover Company 

Test Date: 3/30/98 

Meterbox ID: lA 

Run 1 
Time of Test min 60 
Volume ofMeter dscf 40.51 
Temperature ofMeter DegF 135.17 

DegR 595.17 
Barometric Pressure in.Hg 29.91 
DeltaH H20 1.2 
DeltaH@ H20 1.76 

%Oxygen 9 
% Carbon Dioxide 10 
% Carbon Monoxide 0 
%Nitrogen 81 
Dry Molecular Weight of Stack Gas Md 29.96 

Dry Gas Meter Calib. Check Value Yqa 0.957 
YFactor 0.98 
Difference 2% 

Average Difference 1.2% 

u:\sect-1\calibrat\postmtr.xls 

Run2 
60 

39.46 
144.44 
604.44 

29.91 
1.15 
1.76 

9 
10 
0 

81 
29.96 

0.970 
0.98 
1% 

Run3 
60 

40.03 
141.23 
601.23 

29.91 
1.21 
1.76 

9 
10 
0 

81 
29.96 

0.978 
0.98 
0% 
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DRY GAS METER CALIBRATION 
Using Wet Test Meter 

Meter Box Number 
Calibration Date 

MB1A 
02/25/98 

69 
29.03 

deg F, Ambient Temp. 
"Hg, Baro. Press. 

Technician 

Dry Gas Meter 

Orifice Differential 
Meter Temperature 

Volume 

Vacuum 

Wet Test Meter 

Time of Test 

Totals 

Orifice Differential 
Volume 

Temperature 

Delta H@ 
Y Factor 

CALCULATIONS 

GM Dye 

"H20 
deg F 
cu ft 

"Hg 

"H20 
cu ft 
deg F 

minutes 

.75 cfm 

1.0 
78.0 

5.001 

0.0 

-1.0 
5.020 

64.4 

8.55 

1.64 
1.027 

2.0 
82.5 

5.281 

0.0 

-2.0 
5.022 

64.4 

6.28 

1.77 
0.979 

Dry Gas Meter MB 1 A 
Average Delta H@ 
Average Y Factor 

Y Vw • Pbar • (Tml 

NOMENCLATURE 

Orifice Differential 
Temperature 
Volume 
Time of Test 

Vm • [ Pbar + ('H /13.61 l • (Twl 

'H@= .0317*'H • Tmo*min 
Pbar • (Tm) • Vw 

= 'H 
=T 
= cu ft 
=min 

Dry Gas Meter 
Wet Test Meter 
Barometric Pressure 

3.0 
87.8 

5.448 

0.0 

-3.0 
5.025 

64.4 

5.17 

1.79 
0.956 

1.76 
0.976 

=sub m 
=sub w 
= Pbar 

4.0 
91.3 

5.564 

0.0 

-4.0 
5.030 

64.4 

4.55 

1.84 
0.941 
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PITOT TUBE CALIBRATION 

Pitot Tube ID 451 
Date March 6, 1998 
Technician Kinat 

APstd 

A 0.82 
B 0.82 

A 0.44 
8 0.44 

A 0.26 
B 0.26 

Average Cp for A 
Average Cp for 8 
Average Deviation A 
Average Deviation 8 
Average 

Pitot Tube 10 451 1/8 nozzle 
Date March 6, 1998 
Technician Kinat 

·Pstd 
A 0.82 
B 0.82 

A 0.44 
B 0.44 

A 0.26 
B 0.26 

Average Cp for A 
Average Cp forB 
Average Deviation A 
Average Deviation B 
Average 

Pitot Tube 10 451 1/2 nozzle 
Date March 6, 1998 
Technician Kinat 

A Pstd 

A 0.82 
B 0.82 

A 0.44 
B 0.44 

A 0.26 
B 0.26 

Average Cp for A 
Average Cp for 8 
Average Deviation A 
Average Deviation 8 
Average 

"Pp Cp 
1.15 
1.14 

0.6 
0.6 

0.37 
0.36 

0.838 
0.843 
0.007 
0.003 
0.840 

"Pp Cp 
1.15 
1.15 

0.59 
0.59 

0,36 
0.35 

0.844 
0.848 
0.007 
0.005 
0.846 

"Pp Cp 
1.15 
1.15 

0.59 
0.59 

0.36 
0.35 

0.844 
0.848 
0.007 
0.005 
0.846 

0.836 
0.840 

0.848 
0.848 

0.830 
0.841 

0.836 
0.836 

0.855 
0.855 

0.841 
0.853 

0.836 
0.836 

0.855 
0.855 

0.841 
0.853 
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Dev from Av 
0.002 
0.003 

0,010 
0.005 

0.008 
0.002 

Dev from Av 
0.008 
0.012 

0.011 
0.007 

0.003 
0.005 

Dev from Av 
0.008 
0.012 

0.01 t 
0.007 

0.003 
0.005 
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EMISSION SAMPLING 
NOMENCLATURE 
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A = 

A,. = 

Bws = 

c = 

c. = 

E = 

AH@ = 

SAMPLING NOMENCLATURE 

Cross sectional area of stack or duct, ft.2
• 

Cross sectional area of nozzle entry plane, ft.2
• 

Water vapor in gas stream, proportion by volume. 

Nomograph correction factor, dimensionless. 

Concentration of particulate matter in gas stream, dry basis-corrected to 
standard conditions, gr/dscf. 

Nominal diameter of probe nozzle entry plane, in. 

Particulate Emission Rate, lb./hr. 

Average pressure differential across orifice, in. of H20. 

Orifice meter calibration factor, in. of H20. 

42 

= Percent of isokinetic sampling, %. 

= 

= 

= 

= 

Mw = 

pbar = 

Pg = 

Pitot tube constant, 85.49 ft./sec. 

Molecular weight of gas, dry basis, lb./lb.-mole. 

Total amount of particulate matter collected, g. 

Molecular weight of gas, wet basis, lb./lb.-mole. 

Molecular weight of water, 18 lb./lb.-mole. 

Barometric pressure, in. of H9• 

Pressure differential from gas stream to atmosphere, 

(static pressure) in. of Hp. 
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P. = 

pstd = 

PPM = 

pw = 

Ap avg = 

Q = 

Qstd = 

R = 

t = 

= 

= 

Tstd = 

vic = 

voc = 

vm = 

vm(std)= 

v. = 

43 

SAMPLING NOMENCLATURE- continued 

Absolute gas stream pressure, (Pbar + P/13.6) in. of H
9

• 

Absolute pressure at standard conditions, 29.92 in. of H
9

• 

Parts per million 

Density of water, 0.0022 lb./mi. 

Average of the square roots of the velocity head readings, in. of Hp. 

Volumetric flow rate at gas stream conditions, A.C.F.M. 

Dry volumetric gas flow rate corrected to standard conditions, D.S.C.F.M. 

Ideal gas constant, 21.85 in. of H
9
-ft3

/ oR-lb.-mole. 

Total sampling time, minutes. 

Average dry gas meter temperature, 0 R. 

Average absolute gas stream temperature, 0 R. 

Standard absolute temperature, 528° rankine. 

Volume of water collected in impingers and silica gel, mi. 

Volatile organic compounds 

Volume of gas sample measured at meter box (meter conditions), ft. 3
• 

Volume of gas sample measured at meter box (corrected to standard 

conditions), ft. 3. 

Average gas stream velocity, ft./sec. 
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V w(std) = 

13.6 = 

%C02 

%02 = 

%CO = 

%N2 = 

= 

44 

SAMPLING NOMENCLATURE- continued 

Volume of water vapor in gas sample (standard conditions), ft. 3
• 

Specific gravity of mercury (Hg). 

Percent by volume of C02 in gas stream (dry basis). 

Percent by volume of 0 2 in gas stream (dry basis). 

Percent by volume of CO in gas stream (dry basis). 

Percent by volume of N2 in gas stream (dry basis). 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Richfield, Ohio 44286 
Phone (440) 526.·0990 





EMISSION SAMPLING 
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EXAMPLE CALCULATIONS 

The Hoover Company 

72 mmBTUihr Boiler Exhaust 

Run# 
Start Time 
Finish Time 

Sample Time (t) = 
Barometric Pressure (Pb) 
Stack Pressure (Ps) = 
Stack Area (As) 
Stack Temp. (Ts) = 
Nozzle Diameter (On) = 
Velocity Head ( • Pl 
Orifice Pressure (·H) 
Meter Y Factor (Y) 
Volume of H20 Collected = 

1 
10:05 
11:13 

60.00 
29.91 
28.95 
15.00 

634.75 
0.25 
0.78 
1.20 

0.980 
55.30 

minutes 
in. Hg 
in. Hg 
sq.ft. 
Degrees F. 
dec. in. 
in. H20 
in. H20 

ml 

Pitot Factor (Cp) 
Gas Analysis 

Sample Weights (Mn) 
Probe 
Filter 

Vm std. = Vm x (Tstdi(Tm + 460)] x (Pb + ("H 113.6) I Pstd))] 

Vw(std) = 0.04707 x VIc 

Bws = Vw(std) I (Vm(std) + Vw(std)] 

Md = (.44 X %C02) + (.32 X %02) + [.28 X (%N2 + %CO) 

Ms = [Md x (1 • Bws)] + (18.0 x Bws) 

Vs = 85.49 x Cp x SORT[dP]) x (SQRT{(Ts + 460) I (Ms x Ps}l 

Os = Vs x As x 60 

Os(std) = Os x (1 • Bws) x [Tstd I (Ts + 460)] x (Pb + Psl13.6) I 29.92 

Cs = 15.43 x (Mn I Vm (std)) 

E = Ostd x Cs x (1 lb I 7000 grains) x (60 minutes I 1 hour) 

I = {[100 x Ts x ((K3 x VIc) + (Vm I Tm)) x (Pbar + ("H 113.6))] 160 x An x V 

= 

= 

0.85 
10.00 % C02 
9.00 %02 
0.00 %co 

81.00 % N2 

0.0341 grams 
0.1213 grams 

36.03 

2.60 

0.0674 

29.96 

29.15 

64.55 

58,093 

25,287 

0.0665 

14.42 

102.41 
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EXAMPLE CALCULATIONS 

The Hoover Company 

72 mmBTUihr Boiler Exhaust 

Run# 
Start Time 
Finish Time 

Sample Time (t) 
Barometric Pressure (Pb) 
Stack Pressure (Ps) 
Stack Area (As) 
Stack Temp. (Ts) 
Nozzle Diameter (On) 
Velocity Head (.P) 
Orifice Pressure (·H) 
Meter Y Factor (Y) 
Volume of H20 Collected 

= 

2 
12:05 
13:11 

60.00 
29.91 
28.95 
15.00 

638.58 
0.25 
0.78 
1 .15 

0.980 
41.00 

minutes 
in. Hg 
in. Hg 
sq.ft. 
Degrees F. 
dec. in. 
in. H20 
in. H20 

ml 
~~-~---------------------------------------------------------

Pitot Factor (Cp) 
Gas Analysis 

Sample Weights (Mn) 
Probe 
Filter 

Vm std. = Vm x [Tstdi(Tm + 460)] x [Pb + rH 113.6) I Pstd))l 

Vw(std) = 0.04707 x Vic 

Bws = Vw(std) I [Vm(std) + Vw(std)] 

Md = (.44 X %C02) + (.32 X %02) + (.28 X (%N2 + %CO) 

Ms = [Md x (1- Bws)] + (18.0 x Bws) 

Vs = 85.49 x Cp x SORT[dPll x [SQRT{(Ts + 460) I (Ms x Ps}l 

Qs = Vs X As x 60 

Os(std) = Qs x (1 - Bws) x [Tstd I (Ts + 460)] x (Pb + Psl13.6) 129.92 

Cs = 15.43 x (Mn I Vm (std)) 

E = Ostd x Cs x ( 1 lb I 7000 grains) x (60 minutes I 1 hour) 

I = {[1 00 x Ts x ((K3 x Vic) + (Vm I Tm)) x (Pbar + (·H 113.6))]1 60 x An x V 

= 

= 

= 

47 

0.85 
10.00 % C02 
9.00 %02 
0.00 %co 

81.00 % N2 

0.0335 grams 
0.1551 grams 

34.56 

1.93 

0.0529 

29.96 

29.33 

64.30 

57,874 

25,493 

0.0665 

18.40 

97.42 
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EXAMPLE CALCULATIONS 

The Hoover Company 

72 mmBTU/hr Boiler Exhaust 

Run# 
Start Time 
Finish Time 

Sample Time (t) 

3 
14:03 
15:07 

60.00 minutes Pitot Factor (Cp) 
Barometric Pressure (Pb) = 29.91 in. Hg Gas Analysis = 
Stack Pressure (Ps) 28.95 in. Hg 
Stack Area (As) = 15.00 sq.ft. 
Stack Temp. (Ts) = 641.25 Degrees F. 
Nozzle Diameter (On) = 0.25 dec. in. Sample Weights (Mn) 
Velocity Head ( • P) 0.78 in. H20 Probe = 
Orifice Pressure (·H) 1 .21 in. H20 Filter 
Meter Y Factor (Y) 0.980 
Volume of H20 Collected 61.20 ml 

Vm std. = Vm x [Tstd/(Tm + 460)] x [Pb + ("HI 13.6) I Pstd))] = 

Vw(std) = 0.04707 x Vic = 

Bws = Vw(std) I [Vm(std) + Vw(std)J 

Md = (.44 x %C02) + (.32 x %02) + [.28 x (%N2 + %CO) = 

Ms = [Md x (1 - Bws)] + (18.0 x Bws) 

Vs = 85.49 x Cp x SQRT[dP]) x [SQRT{(Ts + 460) I (Ms x Ps}J 

Os = Vs x As x 60 

Os(std) = Os x (1 • Bws) x [Tstd I iTs + 460)] x (Pb + Psl13.6) I 29.92 

Cs = 15.43 x (Mn I Vm (std)) = 

E = Ostd x Cs x (1 lb I 7000 grains) x (60 minutes I 1 hour) 

I= {[100xTsx((K3xVIc) + (VmiTm))x(Pbar + ("HI13.6))]/60xAnxV 

0.85 
10.00 % C02 

9.00 %02 
0.00 %co 

81.00 % N2 

0.0445 grams 
0.1072 grams 

35.25 

2.88 

0.0756 

29.96 

29.06 

65.18 

58,662 

25,162 

0.0664 

14.32 

100.68 

Envisage 
Environmental 
Incorporated 
P.O. Box 152 Richfield, Ohio 44266 
Phone (440) 526-0990 


